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(54) ACTIVE MATRIX UQUID CRYSTAL DISPLAY DEVICE AND DRIVING METHOD THEREOF 

(57)Abstracfc 

PURPOSE: To enable image display with low flicker 
without using a frame memory by controlling the polarity 
of inputted reversal signals with simple constitution of 
providing two image input means, and reversing polarity 
every line picture element and every field cycle. 
CONSTITUTION: Two data input writing means are 
provided for one vertical data line. The first writing 
means is formed of a sampling circuit 30-B and a 
horizontal scanning circuit 40— B, and the second writing 
means is formed of a sampling circuit 30— A, a horizontal 
scanning circuit 40-A and a temporary storage circuit 
70. The reversal signals every one field of a signal 
processing circuit 50 are directly inputted to the 
sampling circuit 30-B, and inputted to the sampling 
circuit 30-A after being reversed by a reversing amplifier 
80. The signals from the sampling circuit 30-B are 
written in odd-numbered line picture elements, and the 

signals from the sampling circuit 30-A are temporarily . - .... - 

stored in the storage circuit 70 and then written in : - : . .= ;- r ■•: 

even-numbered line picture elements during a blanking period. The signal polarity is reversed 
every line picture element and in a field cycle. 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS - 
[Claim(s)] 

[Claim l] Two or more pixels are arranged in the shape of a matrix. A switching element 
to said each pixel by two or more pulse signals from a equipment and a horizontal 
scanning circuit In the active-matrix liquid crystal display which determines the 
electrical potential difference which samples an input picture signal in order and is 
given to each pixel The 1st write-in means including the horizontal scanning circuit 
which writes an input picture signal in a line pixel (all pixels located in a line with one 
line), The 2nd write-in means including the horizontal scanning circuit written in a 
different line pixel from said line pixel after accumulating said input picture signal in a 
capacity are recording means temporarily, The active-matrix .liquid crystal display 
characterized by having a signal-control means to carry out the electric polarity of said 
ipput picture s^d. 

2nd write-in means reversely at each other, and to reverse the electric polarity of the 
adjoining line pixel: 

[Claim 2] The active-matrix liquid cry stal display according to claim 1 which also has a 
signal -control means to reverse an electric polarity for every field period. 
[Claim 3] Said pixel is an active -matrix liquid crystal display according to claim 1 to 2 
which has red, blue, or a green filter. 

[Claim 4] Said signal -control means is an active-matrix liquid crystal display according 
to claim 1 to 3 which reverses both the electric polarity of the input picture signal by 
said 1st write-in means, and the electric polarity of the input picture signal by said 2nd 
write-in means whenever it writes in one line. 

[Claim 5] The active-matrix liquid crystal display according to claim 1 to 4 which writes 
said input picture signal in the odd-numbered line pixel with said 1st write-in means, 
and writes said input picture signal in the even- numbered line pixel with the 2nd 
write-in means. 
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[Claim 6] The active -matrix liquid crystal display according to claim 1 to 5 which 
constitutes said pixel from a switching element which carries out transistor actuation 
with an opposite common electrode and a pixel electrode. 

[Claim 7] The active -matrix liquid crystal display according to claim 1 to 5 which 
constitutes said pixel from a switching element which carries out diode actuation with 
an opposite scan electrode and a pixel electrode. * 
[Claim 8] Two or more pixels are arranged in the shape of a matrix. A switching element 
to said each pixel by two or more pulse signals of a equipment and a horizontal scanning 
circuit In the actuation approach of an active-matrix liquid crystal display of deciding 
the electrical potential difference which samples an input picture signal in order and is 
given to each pixel An input picture signal is written in a line pixel (all pixels located in 
a line with one line) with the 1st write-in means including a horizontal scanning circuit: 
After accumulating said input picture signal in a capacity are recording means 
temporarily with the 2iid write-in means including a horizontal scanning circuit! said 
line pixel is written in : a different line pixel, and is a sigrial-dontroi means. The 
actuation approach of the active-matrix liquid crystal display characterized by carrying 
out the electric polarity of said input picture signal by said 1st write-in means, and the 
electric polarity of the input picture signal by said 2nd write-in means reversely and 
reversing the electric polarity of the ^ adjoining line pixiel. 

[Claim 9] The actuation approach of an active-matrix liquid crystal display given in 

claim 8 which reverses them with said signal-control means whenever it writes in the 

electric polarity of said input picture signal t>y said 1st write-in means, and the electric 

polarity of one line of said input picture signal by said 2nd write-in means. ^ W,, a ..-r,.. * : * , ^ ■, . , 

[Claim 10] The actuation approach of the active-matrix liquid crystal display according 

to claim 8 to 9 which writes said input picture signal in the odd-numbered line pixel 

with said 1st write-in means, and writes said input picture signal in the even -numbered 

line pixel with the 2nd write-in means. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the active -matrix hquid 
crystal display which inputs the picture signal made the alternating current to each 
pixel, and its actuation approach about an active-matrix liquid crystal display and its 
actuation approach. 
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[0002] 

[Description of the Prior Art] Drawing 1 is the conventional example block diagram of 
an active-matrix liquid crystal display. For 10, as for the vertical-scanning circuit of the 
display pixel section, and 30, the display pixel section and 20 are [ the sampling circuit 
of an input picture signal and 40 ] the horizontal scanning circuits for a sampling circuit. 
[0003] The unit pixel of the display pixel section 10 consists of a switching element 11, 
and liquid crystal and the pixel capacity 12, when a switching element 11 is TFT (thin 
film transistor), the gate of TFT is connected to a vertical- sca nnin g circuit through the 
gate line 13, and the opposite scan electrode 13 connects [ a switching element 11 ] with 
a vertical-scanning circuit at the time of diode (MIM (what obtains diode characteristics 
by junction of a metal and ail insulator metal is included)). The input terminal of a 
switching: element is connected to a sampling circuit with the perpendicular direction 
data line 14. When a switching element is. TFT, the other end of the pixel capacity 12 is 
connected to common electrode line 12 A, and a reference potential VLC impresses as 
common electrode voltage. When a switching element is diode, the reference potential of 
an opposite scan electrode is impressed as VLC. 

[0004] The color signal (red, blue, green) from a digital disposal circuit 50 is supplied to 
the input of a sampling circuit. By the digital disposal circuit, the gamma processing in 
consideration of a liquid crystal property, reversal signal processing for the 
reinforcement of liquid crystal, etc. are accomplished. 

[0005] The input picture signal of a reversal digital disposal circuit is shown in drawing 
2 A, and example drawing of 1H (1 horizontal- scanning period) reversal signal wave 
-—..form- is shown in drawing^ ^^^eversa^ sign#-earve^as^a^vavo whichsa^traight^ j 
- polarity signal (+) and a negative polarity signal (-) repeat to every 1H by making a . 
reference potential VLC into medium potential like a graphic display. 
[0006] A pulse required for a vertical-scanning circuit, a horizontal scanning circuit, a 
digital disposal circuit, etc. is formed in a control circuit 60. 

[0007] The representative circuit schematic of the display pixel section 10 and a 
sampling circuit 30 is shown in drawing^ : Each pixel (R, G, B) is arranged in the shape 
of Delk, and the same color is connected to the data line 14 (dl, d2 - 0 on both sides for 
every (it is henceforth called a line pixel) pixel -of a line writing direction, constitute a 
sampling circuit from a switching transistor (swl, sw2 --) and \ capacity (parasitic 
capacitance and pixel capacity of the perpendicular direction data line), drive the gate of 
a switching transistor by the pulse (phihl, phih2 --) of a horizontal scanning circuit, 
respectively, and pass the data line 14 (dl, d2 -) in each chrominance signal of the input 
signal line 16 - it transmits to each pixel and writes in it. 
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[0008] Selection of each line pixel is controlled by the vertical pulse (phigl, phig2 -•) 
from a vertical-scanning circuit. 

[0009] The conventional example Fig. in the case of interlace scanning in CRT (electron 
gun) mold television is shown in drawing 4 . The same notation (gl, g2 --) as a 
vertical-scanning pulse shows the line pixel of the display pixel section. In the odd 
number field, the signal of the horizontal scanning line oddl is written in the line pixels 
g2 and g3, and the signal of odd2 is similarly written in the line pixels g4 and g5. It is 
the same as that of odd3 or subsequent ones. Moreover, the combination of one line of a 
scan shifts, and the signal of evenl is written in the line pixels gl and g2, and is the 
same as that of even2 or subsequent ones in the even number field. 
[0010] The example of actuation timing at the time of applying the, example of the 
drawing 4 scan to the drawing 2 conventional example is shown in drawing 5 (this 
driving method is considered as 2 line simultaneous actuation). 

[0011] By oddl of the odd number field, phig3 will become the vertical pulse phig2 with 
"H", the line pixel transistor will be in switch-on, the line pixels g2 and g3 are sample 
hold circuits, and the sampled picture signal writes them in each pixel of this line pixel 
one by one. The above-mentioned sampling is accomplished in "H" period of a graphic 
display horizontal scanning pulse (hi, h2 -). The same actuation also performs the scan 
after odd2. In this 2 line simultaneous actuation, although the driving method is easy 
since the same sampling signal is written in the pixel left by 1 or 5 pixels spatially [ of 2 
horizontal picture element], there is no improvement in a sampling frequency and color 
moixe generates it with a low resolution. Moreover, the pixel gap arrangement for the 1 
- or 5 pixels of the abbve-me does the adverse^e^ect as wMch the edge, 

part of an image is displayed on zigzag by line ZURASHI .actuation 
of the line pixel in the odd number field and the even number field. 
[0012] Next, the mimetic diagram of a signal polarity written in each pixel is shown in 
drawing 7 . 

[0013] The case of and a negative electrical potential difference is made into "-" for 
the case of a forward electrical potential difference to a counterelectrode reference 
potential, each field scan period is shown in a longitudinal direction, and a line pixel is 
shown in a lengthwise direction. If one line pixel is observed, in 2 line simultaneous 
actuation, the signal polarity will be reversed every (30Hz) 2 field. Therefore, in NTS C, 
CHIRATSUKI of a 15Hz display of 1/the 2, i.e., a flicker, occurs. It is recognized by 
human being's eyes and a flicker is conspicuous to them, so that it becomes low 
frequency. 

[0014] As an example of an improvement of the above-mentioned resolution or a flicker, 
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there is double-speed scanning using a frame memory. By the approach using a frame 
memory, as shown in drawing 6 , the frequency of a picture signal and a horizontal 
scanning is doubled and the signal of 2 horizontal-scanning (2H) segment is driven at 1 
horizontal-scanning period. 

[0015] In this case, if every 1/2H, and the reversal signal for every field are formed, the 
signal polarity of each pixel can be changed for every field, and a flicker component will 
be set to 30Hz. 
[0016] 

DProblemCs) to be Solved by the Invention] As mentioned above, there were the following 
troubles in the conventional technique. 

[0017] By the 2 line simultaneous driving method, with an r easy actuation circuit, 
resolution falls and the flicker of low frequency occurs, moreover -- the double-speed 
scan as the image improving method -- the signal processing I C of a frame memory or 
high bandwidth - required - dramatically -- expensive - high - there was a fault which 
becomes a power consumption display. 
[0018] 

[Objects of the Invention] Without making this invention in view of the technical 
problem of the above-mentioned conventional technique, and using a frame memory, by 
addition of an easy circuit, the reversal signal for every line pixel is written in the pixel 
of the number of scanning lines equivalent to CRT mold television, and it aims at 
offering the active -matrix liquid crystal display which can perform image display of a 
low flicker. 

[Means for ? Solving the Problem] The active-matrix liquid crystal display of this 
invention Two or more pixels are arranged in the shape of a matrix. A switching element 
to said each pixel by the equipment and two or more pulse signals from a level shift 
register In the actiyematrix liquid crystal display which determines the electrical 
potential difference which samples an input picture signal in order and is given to each 
pixel The 1st write-in means including the horizontal scanning circuit which writes an 
input picture signal in a line pixel (all pixels located in a line with one line), The 2nd 
write-in means containing the level shift register written in a different line pixel from 
said line pixel after accumulating said input picture signal in a capacity are recording 
means temporarily, It is the active -matrix liquid crystal display characterized by having 
a signal-control means to carry out the electric polarity of said input picture signal by 
said 1st write-in means, and said input picture signal by said 2nd write-in means 
reversely at each other, and to reverse the electric polarity of the adjoining line pixel. 
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[0020] Moreover, the actuation approach of the active -matrix liquid crystal display of 
this invention Two or more pixels are arranged in the shape of a matrix. A switching 
element to said each pixel by two or more pulse signals from a equipment and a level 
shift register In the actuation approach of an active-matrix liquid crystal display of 
deciding the electrical potential difference which samples an input picture signal in 
order and is giveii to each pixel An input picture signal is written in a line pixel (all 
pixels located in a line with one line) with the 1st write-in means containing a level shift 
register. After accumulating said input picture signal in a capacity are recording means 
temporarily with the 2nd write-in means containing a level shift register, said line pixel 
is written in a different line pixel, and is a signal-control means. It is the actuation 
approach of the active-matrix liquid crystal display characterized by carrying out the 
electric polarity of said input picture signal by said 1st write : in means, arid the electric 
polarity of the input picture signal by said 2nd write-in means reversely, and reversing 
the electric polarity of the adjoining line pixel, r » 
[0021] 
[Example] 

(Example 1) The 1st operation block diagram of this invention is shown in drawing 8 . 
[0022] In this block diagram, the same, number is described in the circuit of the same 
actuation as the conventional example of drawing 1 : The description of this invention is 
for two image input write-in means to prepare to the one vertical data line. The 1st 
write-in means is sampling circuit 30-B and horizontal scanning circuit 40-B, and the 
2nd write-in means is a register circuit 70 sampling circuit 30- A, horizontal scanning 
circuit 40-Af and- temp orarilyr ^ v*---- r - ? ::< v - ^ ' T - — ~ ^ ■•■ -** -as?-*-*** v -x- 
[0023] The color signal of a digital disposal- circuit 50 separates: directly in the system, 
led to sampling circuit 30-B, and the system led to sampling circuit 30-A through 
amplifier 80. 

[0024] If, as for a register circuit 70, this register circuit to the perpendicular direction 
data line is obtained since it is generally fprmed from capacity, and it transmits to pixel 
capacity, there will mainly be a capacitive component rate by the parasitic capacitance 
of the perpendicular direction data line, and signal amplitude will fall. 
[0025] There is amplifier 80 for compensation of this signal amplitude lowering. : 
[0026] The display pixel section 10, a sampling circuit, and the equal circuit of a register 
circuit are shown in drawing 9 

[0027] The description of this equal circuit is in the transfer transistor 19 for 
transmitting the signal of storage capacitance 18 to the perpendicular direction data 
line 14 and a pixel the reset transistor 17 to the reference potential of the perpendicular 
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direction data line 14, the momentary storage capacitance 18 (CT) of the picture signal 
sampled by the switching transistor (swl, sw2 --), and temporarily to the conventional 
example of drawing 2 . 

[0028] The actuation timing chart of the example of drawing 8 is shown in drawing 10 
(A). Let each transistor be switch-on in "H" period in each illustrated pulse. 
[0029] Tl period is made to flow through the reset transistor 17 by pulse phic, and the 
perpendicular direction data line 14 is reset to a reference potential Vc at it. Next, a 
color signal OR, G, B) is directly written in each line pixel (g2) at T2 period by the 
horizontal scanning pulse phiHl (hll, hl2 --) and the vertical gate opposite pulse g2. 
Moreover, a color signal (R f , G', B') is simultaneously accumulated in the momentary 
storage capacitance 18 of a register circuit 70 by the horizontal scanning pulse phiH2 
(h21, h22 ..--). After T2 . period expires, by the vertical gate pulse phig2, the pixel 
transistor of the line pixel will be in non- switch-on, and the written-in electrical 
potential difference is held. 

[0030] During T tertiary stage, it is made to flow through the reset transistor 17 by 
pulse phic, the residual charge of the perpendicular direction data, line 14 is removed, 
and the data line is reset to a reference potential Vc. And while making T-four period 
flow through the transfer transistor 19 by pulse phiT, it is made to flow through a line 
pixel (gl) by the pulse phigl, and the color signal (R\ G*, BO of storage capacitance 18 is 
transmitted and written in temporarily. At this time, signal level falls by the capacitive 
component rate, and the signal written in the line pixel (gl) becomes the same as that of 
the signal level written in the horizontal picture element line (g2). 
[003l]--Thus 

circuit 50 differs^ it will write in two line pixels and will hold by.-a series.of: actuation of :a: : 
1 horizontal- scanning period of T-four period. Therefore, between two line pixels, while 
the sampling frequency of a picture signal becomes twice over the past and resolution 
improves, the color moire by the clinch distortion of a sampling can also be reduced. 
[0032] Gap of a pulse phiHl and the start timing of phiH2, and h21 and h22 takes into 
consideration 1 or 5-pixel gap of the spatial arrangement of the same chrominance 
signal between two line pixels. 

[0033] In addition, in drawing 9 , gi 6= 1, 2.-) may be the gate line of 3 terminal mold 
switching element, and may be the opposite scan electrode of 2 terminal mold switching 
element. That is, the intersection 14 of gi G= 1, 2 --) and the data line may be TFT (thin 
film transistor), and may be diode QVQM is included). 
[0034] Next, the reversal process of a signal is explained. 

[0035] In drawing 8 , the gamma processing for changing a television signal into the 
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input signal (R, G, B) of the digital disposal circuit 50 which shows the 
digital-disposal-circuit block diagram for writing a reversal signal in the pixel of the 
number of scanning lines equivalent to television to drawing 11 by gamma processing 
circuit 50-A first at the property in consideration of the input-output behavioral 
characteristics of liquid crystal is accomplished. And it is made to changes to reversal 
signal S 2' for every field by reversal control circuit 50B which controls the signal after 
this gamma processing by field pulse phiFLD (reversal signal sent for every field 
treatment) ( drawing 13 ); After it is reversed by reversal amplifier 80', it is inputted 
into sampling circuit 30- A while the direct input of reversal signal S2' is carried out to 
sampling circuit 30-B. Consequently, the signal from sampling circuit 30-B is written in 
odd line pixels, and after accumulating the signal; from sampling circuit 30- A by the 
register circuit temporarily, it writes in even line pixels at a blanking period. In the field 
period of a certain arbitration, the polarity of the signal to write in will become the line 
pixel of straight polarity and even number at negative polarity at odd line pixels, if 
reversal signal S2' is straight polarity. The mimetic diagram of a signal polarity written 
in each pixel is shown in drawing 14 . A flicker is set to 30Hz and checked by looking by 
human being's eyes. •:.»; 
[0036] Moreover, in the next field period, since reversal signal S2 ! : becomes negative 
polarity, straight polarity is written in negative polarity and even line pixels at odd line 
pixels. Thus; it is reversed for every line pixel, and the polarity of the signal written in 
each pixel is reversed with a field period. 

[0037] (Example 2) The 2nd example is shown below. The 2nd example is the same as 

^the*4:steex£topl^ 

.•shown in- drawing^ 10 i(B).v . : ; v-' ^^-:yY :L A'd i t:y:r : ys± 

[0038] lb this timing, a picture signal is accumulated in the perpendicular direction 
data line one time by sampling circuit 30-B at T2 period, and this are recording signal is 
transmitted to the pixel corresponding to during T tertiary stage by pulse phig2\ Next, 
the data line is reset to a reference potential Vc at T3' period, and the signal of storage 
capacitance 18 is transmitted to the pixel corresponding to T-four period by pulse phigl' 
and phiT temporarily. 

[0039] (Example 3) The 3rd example is shown below. The 3rd example is the same as the 
1st and 2nd example except the reversal process of a signal. 

[0040] The reversal process of the signal of the 3rd example is shown in drawing 12 . . 
[0041] In this example, the reversal signal of two sampling circuit inputs is formed in a 
separate reversal control circuit. In this case, what is necessary is just to change the 
polarity of a control pulse. 
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[0042] Moreover, this signal level of two lines is changed with the amplifier in a reversal 
control circuit. 

[0043] moreover, 1H reversal signal is inputted into a sampling circuit (30- A, 30-B) for 
reversal control pulse phiFLD as philH (reversal signal sent for every 1 level **) 
making - a line pixel 1 a reversal signal can he written in for every line pixel by 
changing for every H. 

[0044] (Example 4) The 4th example drawing of this invention is shown iii drawing 15 . 
[0045] By preparing buffer circuit 100-B in the preceding paragraph of the data line 14, 
capacitive component rate lowering of a signal can be avoided and the amplifier 80 of 
the example of drawing 8 can be lost. Moreover, the fixed offset voltage between buffer 
circuits can be offset by buffer circuit 100- A. - i 

[0046] (Conditions about all examples) Especially this invention is not restricted to color 
picture arrangement. For example, although arrangement of the pixel connected to the 
data line at drawing 16 shows 2 color repeat type, it is applicable to this invention by 
changing the timing of a sampling circuit even in this case. 
[0047] 

[Effect of the Invention] As mentioned above, this invention controlled the polarity of an 
input reversal signal by the easy configuration of establishing two image input means, 
and solved the problem of a flicker by every line pixel and the polarity reversals for 
every field period. Moreover, since a frame memory etc. is not used, a low power and a 
small and cheap active-matrix liquid crystal display can be offered. 

- DESCRIPTION OF DRAWINGS^— - ^.-^u ,-.,„„ ^^^u^^^:^ -i*z.z&<#*r±- t ^ 



[Brief Description of the Drawings] 

[Drawing ll The conventional example block diagram of a color liquid crystal display. 
[Drawing 21 The representative circuit schematic of the display pixel section and a 
sampling circuit. 

[Drawing 31 Input picture signal wave form chart. 

[Drawing 41 The conventional example Fig. in the case of interlace scanning. 
[Drawing 51 The example Fig. of actuation timing of the example of a scan of drawing 3 . 
[Drawing 6l The example Fig. of actuation timing of the example of double -speed scan. 
[Drawing 7l The mimetic diagram of a signal polarity. 
[Drawing 8l The operation block diagram of this invention. 
[Drawing 9) Circuitry drawing of the drawing $ example. 
[Drawing 101 The actuation timing chart of an example. 
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[Drawing 111 The digital-disposal-circiiit block diagram of this invention. 
[Drawing 121 The digital-disposal-circuit block section of this invention. 
[Drawing 13l Drawing showing field reversal of an electric polarity. 
[Drawing 14] Drawing showing a polar change of the pixel of this invention. 
[Drawing 151 4th example drawing of this invention. 
[Drawing 16l Another conventional example Fig. of pixel connection. . 
[Description of Notations] 

10 Display Pixel Section 

11 Switching Element 

12 Pixel Capacity • 

13 Gate Line or Opposite Scan Electrode 

14 Data Line 

16 Input Signal Line 

17 Reset Transistor 

18 Momentary Storage Capacitance ■..■<.-* .... 

19 Transfer Transistor 

20 Vertical-Scanning Circuit 

30 Sampling Circuit of Input Picture Signal , : 

40 Horizontal Scanning Circuit for Samphng Circuit 

50 Digital Disposal Circuit f 
60 Control Circuit ■ ...... 

70 Momentary Register Circuit 

r;; :W ■ \ -80 'Amplifier*-'- ^ v^^'-U^i : ~ ../ .... v- .•-..-■V"^ .^^y^y : c- v ij;u.-- - 

lOOBufier Gircuit^vv-^: ^^^k , - - ,., ,__. : ,~., V _ M ..... 
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